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Abstract 
Current efforts to change patterns of energy demand tend to target people as discrete and 
isolated individuals. In so doing, they ignore the fact that energy use occurs in places such as 
homes, workplaces and communities in which complex webs of social relations already 
exist. Here, we argue that more attention should be paid to how people’s social 
relations influence energy demand. We review recent qualitative research to show how 
social relations shape how much energy people use, when and where they use it, as well as 
how they respond to interventions. We propose a typology that identifies three types of 
social relation as especially significant: those with family and friends, with agencies and 
communities, and those associated with social identities. We show how a focus on social 
relations can generate new forms of policy and intervention in efforts to build more just and 
sustainable energy futures. 
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Humans are social animals: our relationships shape our experiences, decisions and actions. 
Energy demand is no exception: how we consume energy is shaped by relationships of 
conflict, consensus, collaboration, companionship, solidarity and oppression with our fellow 
human beings. When people talk about using energy at home, work or in their communities, 
they also talk about their relationships with others to explain how and why they consume in 
the ways they do. Stories of teenagers leaving the lights on, or colleagues being perpetually 
cold in the office are familiar to us all. It follows that attempts to change patterns of energy 
demand, to make them more flexible1, more just2,3, or to help decarbonise energy 
systems4,5 depend fundamentally on social relations.  
 
Relational sociology characterises how people act as structured by the situations they are in, 
others involved in those situations, and their relations with those others6. Social relations 
are therefore seen as shaping, and being shaped by interactions (giving these meaning and 
significance), reproduced by practices, and important in processes of identity building6–8. 
Social relations shift over time, and the history and expected future of a relationship impact 
on how it is experienced in the present6.  People have patterns of social relations, which 
differ between societies, groups of people and individuals, and which impact on their access 
to resources. There is a distinction between ‘micro’ social relationships in daily life (those 
with parents, friends or teachers) and ‘macro’ social relationships (such as relationships of 
class, gender, or belief)8, but these intersect and overlap in people’s lives.  
 
To help illustrate the multiple ways that social relations shape energy demand, Boxes 1 and 
2 provide two vignettes drawn from our own research that show how social relations have 
diverse impacts on how people access, use and pay for energy as well as how they respond 
to interventions to manage or reduce energy use. Drawing on stories like these, along with 
the growing body of evidence reviewed in this Perspective, we have identified three distinct 
types of social relation which, across diverse contexts and energy-related issues (from smart 
homes, to community initiatives, to energy poverty), appear to play significant roles in 
shaping how people engage with and use energy: relations with family and friends, agencies 
and communities, and relations of identity (Table 1). These three types of relation interact 
with and cut across each other: people’s family relationships are structured by gender 
relations (relations of identity) as well as by the availability of resources through 
relationships with agencies and communities. The term ‘social relations’ has not, for the 
most part, been commonly used in existing energy literature. There are some overlaps with 
the concept of social capital which, although contested in itself, broadly refers to the 
resources that accrue to individuals or groups based on their connections to others and to 
institutions9. We prefer social relations, however, as this theoretical tradition is less 
instrumental in nature and thus takes a richer and more nuanced approach to the multiple 
roles and functions of relationships6. These three categories are explained in more detail in 
the following sections.  
  
 
 
INSERT BOXES 1 AND 2 ABOUT HERE 
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Table 1: Types of social relations impacting on energy demand 
Social relation type Definition Examples  Impacts on energy 
demand 
Relations with 
family and friends 
Relationships of care 
and intimacy  
Parent, child, 
husband, partner, 
sister, cousin, aunt, 
friend, housemate 
etc. 
Learning and 
shaping practices, 
sharing energy 
services, energy 
consumption advice, 
lending money etc. 
Relations with 
agencies and 
communities 
Relationships of 
service provision 
and activism 
Landlords, energy 
companies, energy 
advice agencies, 
tradespeople, 
community energy 
groups etc. 
Energy consumption 
advice, energy 
efficiency support, 
constraints on 
choice of tariff or 
efficiency measures 
etc. 
Relations of identity Relationships of 
solidarity and 
oppression 
Age, gender, class, 
race, disability 
status, single-parent 
household, welfare 
recipient etc. 
Access to support 
due to membership 
(or not) of a specific 
category, practices 
shaped by belonging 
to that category etc. 
 
 
Relations with family and friends  
Our relations with family and friends play multiple roles in shaping when, where and how 
much energy we use, but this is rarely recognised in policy and decision-making. In research 
on domestic energy use, for example, the home or household has typically been treated as a 
mere site of individual behaviour and thus unworthy of attention in and of itself, or as an 
undifferentiated block that contributes to overall levels of energy demand10. That 
households have shifting internal dynamics, porous boundaries, and are related to others in 
often complex ways has too often escaped from view11. The core social relations in 
households are those with family and friends. These relations are often based on strong 
emotional bonds around care, intimacy, love and friendship. These relations are enacted 
through a range of ‘family practices’12, a concept generalized to include parenting, 
friendship and practices of intimacy13. It is through the regular performance of these 
practices that social relations with family and friends have important implications for energy 
demand. Indeed, households have been characterized as ‘micro-level energy systems’ each 
with their own logics and modus operandi. For example, when making decisions about 
appliance purchases or thermostat settings, householders will likely discuss and negotiate 
with one another to take account of and respond to specific household properties such as 
conventions, capacities, rhythms, economies or structures14 (see also15,16). Similarly, 
households also operate as meso-level ‘crucibles’ in which interactions between micro and 
macro-level processes unfold, such as when macro-level concerns about climate change or 
social justice impact on and are in turn impacted by everyday, micro-scale decisions and 
actions involving energy use17.  
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The concept of ‘linked lives’18—that what individuals do is not solely determined by their 
own preferences but is also shaped by the demands and desires of others19— is useful in 
understanding how relations with family and friends shape energy demand. The concept 
emphasises interdependency: how changes in one person’s life have implications for others, 
and for their family and friends (as we see clearly in Box 1). There is a growing body of 
evidence that shows how daily routines – and the energy demand they generate – are 
shaped by linked lives and how they evolve throughout the life course. For example, in early 
parenthood routines are ‘anchored’19 around the non-negotiable needs of babies and young 
children for naps, feeding, or to avoid tantrums and manage bedtime20. Among families with 
school age and adolescent children, such concerns evolve to incorporate the fixed timing of 
the school day, homework, and after-school activities, as well as growing demands for 
autonomy and privacy giving rise to complex negotiations in which dynamics of conflict, 
subversion and occasional collaboration play out21. Such relations are not exclusive to the 
home either. At work too, people must negotiate with their friends and colleagues over the 
thermostat settings in an open plan office22 or, increasingly, over whether lights or IT 
equipment should be on or off23. 
 
Wider social trends towards increasing housing costs, housing shortages and growing 
divorce rates mean that more adults are living parallel lives in their parent’s houses14, or 
that children have bedrooms in two households24 with associated implications for energy 
use. Care for elderly relatives is another key stage of linked lives often generating increased 
needs for heating and daytime energy use25. Throughout all stages of the lifecourse, social 
relations with family and friends are central in shaping which energy-using activities are 
being engaged in, by how many people, as well as when and where they take place.   
 
Social relations with family and friends also have longer-term implications for energy 
demand both within and beyond the home. It is through the enactment of these relations, 
for example, that people become socialised into particular ways of thinking about and using 
energy and thus that cultural conventions with associated levels of service expectation 
become normalised and reinforced, or stigmatised and challenged26,27. For example, 
expectations of a comfortable home or a well-cooked meal are established in childhood, as 
key skills and competences are ‘passed on’ through the enactment of familial relations13. 
Particular generational and gender roles are also performed (or challenged) in this process, 
shaping the future distribution of the burden of responsibility for managing energy use, or 
for thinking about and enacting sustainability24.  
  
Social relations among family and friends are also critical in shaping responses to 
interventions in energy use, and the adoption and use of sustainable energy technologies. 
For instance, as noted above, families with children can face profound difficulties in shifting 
their energy use in demand response interventions due to the immediate and immovable 
demands of infants, or the fixed schedules imposed by school timetables20 (also see28). 
Studies also reveal strongly gendered patterns of engagement with smart energy 
technologies with new forms of household labour around researching, upgrading, updating, 
maintaining and integrating smart technologies often being performed by men29. Thus, and 
as Box 2 shows, whilst they may be attracted by cutting edge technology, the typically male 
‘lead users’ of smart home technologies have to negotiate their functioning with other 
family members, or ensure they can be operated by children, grandparents, and household 
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visitors – a finding echoed across several countries (e.g.16,30–32). This shapes not only the 
demand reduction potential of smart energy technologies, but can also give rise to complex 
and at times troubling household dynamics around control and surveillance. Further, 
households are not solely energy consumers, but also prosumers, legitimators, citizens and 
much more besides33. Social relations also shape the adoption and use of microgeneration 
technologies34–36 playing a vital role in the unfolding configuration of future sustainable 
energy transitions. For example, discussions with neighbours can be central to the decision 
to adopt solar photovoltaic panels, before their use must then be aligned with household 
dynamics and routines36. Efforts to manage or reduce energy demand should therefore 
treat people as embedded in a web of social relations with their family and friends, rather 
than as isolated individuals. These relations are central to shaping how much energy people 
use, when they use it, how they will sustain or challenge cultural conventions of normal 
energy use, as well as how they will respond to interventions. Generating just and 
sustainable energy transitions requires new understandings that see energy demand as 
bound up with these relations rather than separate from them.  
 
Relations with Agencies and Communities  
Our relations with a wide range of different agencies and communities - ranging from 
energy suppliers, central and local government, through landlords, tradespeople and energy 
advice services, to community energy groups - shape how much energy we use, as well as 
what we might do to manage or reduce energy demand, These relations may be formal 
(legal, contractual) or informal and are based on the provision, management and receipt of 
energy and energy services as a customer or user, or as a member of a community of place 
or practice.  
 
One of the most widely discussed of these relations is that between landlords and tenants. 
Landlords can restrict access to energy tariffs (see Box 1) and are recognized as a key 
obstacle to improving the energy efficiency of rental properties37,38. In the UK, vulnerable 
tenants are found to live in ‘fear’ of eviction, unwilling to raise concerns39 but there are 
some signs that such relations are changing in other contexts such as New Zealand40. In 
contrast, in the social housing sector, housing associations are often celebrated as sources 
of low-carbon innovation, seeking to provide efficient homes or forms of microgeneration in 
part to help reduce tenants’ bills36,41.  
 
Amongst landlords and owner-occupiers, the challenge is making sense of energy advice and 
the plethora of technologies available to manage energy use. Here, relations with agencies – 
such as tradespeople, energy suppliers or government authorities - are marked by a 
significant lack of trust, resulting in active resistance or low take-up of smart meter rollouts 
or energy efficiency interventions across many different countries42–45. In the Netherlands, 
for example, in the absence of trust in the construction industry, householders turn to their 
interpersonal relations with families and friends46 (see also Box 2) or to independent 
standards and certification schemes before deciding which technologies to install or 
agencies to recruit (see also47 for similar findings in the UK). Vulnerable and socially isolated 
households fare especially badly here as the presence or absence of such relations may be 
critical to whether or not they can access key services (see Box 1). This suggests that the role 
of social relations may be especially significant for disadvantaged groups48. Meanwhile, 
agencies must engage in considerable ‘relational work’49 to increase trust in their services. 
Author’s Accepted Manuscript version. Accepted for publication in Nature Energy.  6 
For example, heating installers mobilise informal social relations within the supply chain to 
learn about and select technologies for households50. Once inside households, installers 
must demonstrate personal and adaptive capacities, showing how their advice responds to 
specific household circumstances and that they have benign and trustworthy motives46,49,51. 
Social relations between households and tradespeople and within supply chains play a 
significant role in shaping how learning occurs, what advice or technology options are taken 
up, and how these are used by householders. The result is an inherent conservatism, 
sticking to ‘tried and tested’ products and militating against novel low-carbon alternatives50.  
 
This lack of trust, and apparent lack of progress towards sustainable energy systems among 
key agencies may have, in part, given rise to more autonomous community energy 
initiatives52. Cutting across supply and demand side interventions informal, grassroots 
initiatives serve as spaces in which often radical alternatives – new technologies, business 
models, or lifestyles – can be experienced and experimented with53,54. Whether community 
based behavior change schemes such as EcoTeams or Carbon Rationing Action Groups, or 
community renewables projects55–57, community energy initiatives have grown rapidly 
around the world (e.g.58–61) and have often come to be seen as potentially valuable policy 
objects. Governments and energy suppliers have thus sought to harness62 the social 
relations inherent to community initiatives to act as trusted intermediaries to communicate 
interventions in more relatable ways, to depoliticize and increase the public acceptability of 
proposals, or as a source of volunteer labour63. A growing body of qualitative work with 
such communities, however, has found them to be far from homogeneous or inclusive63,64, 
to demand considerable work from participants often on issues seemingly unrelated to 
energy itself65,66, and to be resistant to capture by outside agencies which may constrain 
their more critical transformative potential67,68. As such, there is a need to attend carefully 
to the specific and situated social relations embedded in communities when seeking to 
understand the roles they may play in bringing about just and sustainable energy 
transitions.  
 
Social relations with agencies and communities shape engagements with and demand for 
energy in myriad ways, but are constrained by a lack of trust between energy publics and 
the institutions that serve them. There are many possible reasons for this, but narrow and 
instrumental framings of energy publics whose sole role is to accept or reject energy 
innovations offered to them by agencies (so-called ‘one-way influence’45) are insufficient. 
Instead, it is increasingly recognized that new forms of social relations, involving multiple 
and diverse forms of influence between ‘energy citizens’69, agencies and communities need 
to be cultivated in order to co-produce sustainable energy futures70.  
 
Relations of identity 
People’s identities shape how they are understood and targeted (or not) by policy and 
decision-makers, how they see themselves and others, and thus how they interact with 
family, friends, agencies and their communities. In all of these ways identities play a 
significant role in shaping energy demand. By relations of identity we mean peoples’ 
association through membership of large social categories (e.g. age, gender, class, race, 
disability status), or their association through membership of specific types of household 
(e.g. single/two parent families, single person household). When we belong to social 
categories, or perform particular roles, this can impact on our energy needs and practices 
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(see, for example, Usha in Box 1 as a disabled Asian mother; or John in Box 2 as an engineer, 
husband and technophile). These can be relationships of solidarity or oppression: people 
can feel themselves to be linked to others like them, or wish to articulate their distinction 
from others. People have multiple overlapping and intersecting identities which will be 
variously salient in different contexts. 
 
While these relations might be determined by having a particular body-type, status, or 
family structures in common, they are also reflected in policy and practice (thereby 
impacting on access to state support), and play a role in shaping energy-consuming 
practices. For instance being an older person in the UK means that you can access state 
support for withstanding cold weather71, but also that you might be uncomfortable 
wrapping up to keep warm indoors for fear of appearing too ‘old’72. People’s responses to 
their own identities are important, as they can confound interventions: people behave in 
unpredictable ways according to their sense of self. Being an older person in Australia might 
mean that you are reluctant to upgrade appliances to more efficient ones, because that 
does not fit your self-identity as a ‘thrifty’ person73. While it is impossible to generalise 
about all people of one ‘type’, there are frequently patterns in people’s energy demand that 
are structured by membership of a larger social category.  
 
Relations based on identity are heterogenous74: belonging to a category does not mean that 
you are like all others in that category, or that you want to define yourself in those terms. 
This is particularly the case when identities are stigmatised (e.g. poverty, disability, single 
parent). Reid et al.,75 show how UK domestic energy efficiency projects have become 
associated with either rich environmentalists, or people living in poverty: in effect being 
stigmatised as for ‘poor’ or ‘posh’ people. This results in a larger threshold for many, 
demanding they overcome the stigma before engaging in such projects. It is also 
reminiscent of the practice of bicycling in Bangalore, which is engaged in by both middle-
class and working poor people in that city, with very different expectations, aspirations and 
kit76. In this context, middle-class cyclists make a distinction between their own cycling 
practices and those that cycle through necessity: thus stigmatising these others in the 
process. Being at the intersections of a number of identities (see Box 1 for example: being a 
poor, disabled, Asian single mum) is also likely to have impacts on energy needs, although 
further research is needed to determine the precise nature of such impacts77.  
 
Gendered, generational, and classed expectations also impact on levels and patterns of 
energy demand, as we saw in previous sections. For example, expectations of how family 
and community should be ‘done’, and of how gender roles should be enacted in 
relationships of care, structure energy demand and determine how interventions are 
responded to in ways that play out differently in different cultural contexts78,79. We can see 
this in the division of household labour in Box 2. Much work on energy poverty documents 
how, in trying to be ‘good parents’, people avoid heating when alone to save scarce 
resources for their childrens’ benefit80–82. Community action on energy tends to be led and 
instigated by the middle classes, which shapes different communities’ access to alternative 
energy resources63,75,83. In short, relations of identity are closely intertwined with relations 
with both family and friends, and with agencies and communities8. Acting on these insights 
demands policy approaches that recognise the salience of different identities in shaping 
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energy use and access, and that act to engage rather than stigmatise different groups to 
work towards more just and sustainable energy transitions.  
 
Future directions  
Our focus on social relations has emerged from sustained use of in-depth qualitative 
methods to explore the lived experience of energy in multiple sites. Such methods result in 
nuanced explanations of how and why energy is consumed. For instance, in Boxes 1 and 2, 
the boundaries of the household are blurred, demand shifts over time in accordance with 
members’ needs, and people face challenges in accessing energy services associated with 
their multiple identities. This complex web of overlapping social relations, in turn, leads to 
multiple connections and engagements with wider energy systems as people are 
simultaneously mothers and (grand)daughters, consumers and citizens, gendered, classed 
and much more besides. A focus on social relations as the unit of analysis thus requires us to 
understand energy demand as dynamic and relational. This Perspective has profiled the 
growing body of work developing these understandings, but there is a pressing need for 
more research to account for the relational nature of energy demand, as well as to develop 
situated analyses across different contexts. Such work will provide both a better 
understanding of people’s energy demand needs, how they evolve and change, as well as 
offering beneficial insights for intervention design. 
 
We have shown how social relations of different types shape energy demand as well as 
attempts to manage and reduce it. It follows that attempts to realise just and sustainable 
energy transitions will require both an appreciation of the role of existing relationships in 
shaping demand, and a willingness to experiment with realigning and developing new 
relations. This will entail recognising how caring roles evolve throughout the lifecourse, 
tailoring advice and support interventions to households and families with particular 
profiles. It will also involve developing smart and energy efficient products in ways that 
cater for whole families rather than just individual (and often male) lead users16, and 
seeking to stimulate conversation and develop shared family practices and identities around 
energy saving and sustainability21. Our approach requires us to recognise the acute 
importance of social relations in shielding more marginalised and disadvantaged groups 
from the worst effects of energy poverty48, and thus taking steps to reduce social isolation 
and bolster local support agencies and communities. It could also lead to interventions into 
landlord-tenant relationships through legislation and investment to tackle tenant fear and 
landlord paralysis on energy efficiency40, and interventions into the energy market to ensure 
fairer outcomes for all84. Efforts to realign relations with agencies and communities would 
involve more stringent standards and certification schemes to increase trust in energy 
advice, appliances and tradespeople, or could seek to use interpersonal networks as more 
trusted fora for the circulation of energy advice46. 
 
A focus on social relations could generate many more suggestions for how policies and 
interventions might be re-designed. Given the complexity of social relations, however, it is 
essential not to conceive of them as mere instruments for realising pre-defined policy 
objectives. Indeed, we would want to avoid narrowly instrumental metrics and evaluations 
that prescribe particular roles to individuals and communities in energy transitions67, so as 
to recognise the multiple and diverse forms of already existing societal engagement in 
sustainable energy transitions, and to inspire and cultivate more active energy citizenship70. 
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A relational approach requires research and policy that sees social relations not as means to 
an end, but as ends in themselves, and thus develops ways of better understanding, 
facilitating and resourcing diverse social relations to allow just and sustainable energy 
futures to emerge. 
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  Box 1: Vignette of the lived experience of Energy Vulnerability 
 
Usha was interviewed in 2016 by Middlemiss as part of a pilot study on energy poverty and social 
relations. Full ethical approval for this study was granted by the University of Leeds Ethics Committee. 
Accordingly, fully informed consent was provided by all participants and all names are pseudonyms to 
preserve anonymity. 
 
INSERT IMAGE 1 ABOUT HERE 
 
Usha, aged 35, lives with her daughter (aged 10) in a small privately rented house in Bradford, 
UK, which is poorly insulated and maintained. Her daughter helps care for her, as do her siblings 
and mum who sleep overnight at her house on a rotating basis, as well as paid carers who come in 
during the day. Usha and her daughter go to live with her mum during school holidays, and her 
daughter stays with her sister or her ex-husband when Usha is in hospital. Given this rather 
transient household, it is difficult to say who actually lives with her or where she lives. 
 
Usha has a chronic health condition, similar to MS, following a medical accident and she has 
very limited mobility, chronic pain, incontinence and low energy levels, resulting in a heightened 
need for warmth, regular hot water and additional clothes washing. Before the accident she was 
married, had her own home and worked as a lawyer. Because Usha is registered disabled, she has 
access to a car through Motability which allows her to take her daughter to school. 
 
Usha depends extensively on her negotiated relationships with others to help her access energy 
services. For instance, her pre-pay meter needs topping up at the local shop which she cannot 
easily access alone, she needs help to access the shower, she sometimes cannot get out of bed to 
take her daughter to school in the morning and asks friends to help. Usha frequently borrows 
money from family for her energy bills, they are reasonably sympathetic about repayments. A 
local energy advice service has helped her switch suppliers, but having a prepayment meter is a 
condition of her tenancy.  
 
Usha was previously fiercely independent, but since the accident has had to rely on others. She 
hates this. Her descent into poverty has been distressing with regards to her self-image: as an 
independent and self-sufficient person. Her various identities: as a mother, being from a Pakistani 
background, being disabled, also impact on her energy consumption and her social life. For 
instance she wants to cook from fresh for her daughter, she feels it is part of being an Asian 
mother, but has to be mindful of the associated energy costs. She rarely goes to other people’s 
houses because she needs extra warmth everywhere, and is embarrassed to ask for blankets. She 
is also embarrassed to invite people to her house because it is not what she would want it to be. 
 
As a disabled person, Usha is living in a time of uncertainty with her status and access to a car 
under threat as her Disability Living Allowance is converted into Personal Independence 
Payments. This amounts to an uncertain relationship with the state, and causes intense worry 
about how she might cope without the extra income and the car. 
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BOX 2: Vignette of Smart Technologies in the Home 
 
John and Jane were interviewed three times during 2013-15 as part of the REFIT Field Trial  (see85  for 
details). Full ethical approval for this study was granted by the Loughborough University Ethics 
Committee. Accordingly, fully informed consent was provided by all participants and all names are 
pseudonyms to preserve anonymity. 
 
INSERT IMAGE 2 ABOUT HERE 
 
John and Jane are in their 60s and live in a detached 4-bedroom house in Loughborough, UK. 
Their children have all recently left home although they regularly care for their grandchildren 
after nursery or school. John is a semi-retired mechanical engineer who has retained a keen 
interest in learning about new technologies. Jane is a retired housewife. They follow broadly 
traditional gender roles. Jane takes charge of the everyday running of the household whilst John 
oversees household expenditure on things like bills and large purchases. John is very interested 
in using new technologies to increase control over his home and reduce bills, partly to help save 
money in retirement. As a result, they already have solar panels (thermal and photovoltaic) and, 
after talking with a friend that works as a plumber, John decided to participate in a field trial of 
smart home technologies. 
  
Early in the trial, John is the only one engaging with the smart home technologies. Jane states ‘it 
hasn’t infringed on my life in anyway…it’s just there’. She tells John what she wants, such as 
warm towel rails in the morning, but it is up to John to deliver this. John has happily taken on 
this role and is initially excited to experiment with the full functionality of the smart home kit. 
As the trial unfolds, Jane starts to express frustration that she no longer knows how to control 
their heating. She recounts stories of when their son stayed at Christmas and was woken by 
whirring radiator valves in the middle of the night, and a time when their daughter and 
granddaughter let themselves into a cold home, couldn’t work out how to turn the heating on, so 
waited in the car with the engine running until John returned home. In effect the technology has 
increased the family’s reliance on John to access energy services. As the trial unfolds Jane 
becomes increasingly irritated with the technologies, feeling monitored by unknown others in a 
home she can no longer control. 
  
By the end of the trial John expresses exasperation at the poor user-friendliness of the system 
which has stopped him from getting the most out of it. He feels the trial technologies fall way 
short of the cutting-edge smart home kit he reads about in technology magazines. He’s especially 
keen on developments in voice control technology in this regard, but is concerned that such 
technological advances may come with higher financial costs that will outweigh potential 
savings.  
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